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mmm] 2i,ooon 
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mU^2 003-3104908 



mmZ 002-329427 



: 1/ 



m^-^i] 3 7t:> pH8. o<Dm^0k^rT.rU(D^>^j:<ti>\^^i'fi^'- 

L-'/nU>lc?tt'i>Kmil: 1 5 0mM± 
{mi^^2] 37*0^ pH8. 0<^M$S^#Tt?, TEOiI'^^< i:^>V^T^;^-- 
:^ <0 i|f ^ t S i: 1 1 * -r^V 3 >' t ^ V ^ — b* o 

L-T'ni; Vtc^t^Kmll : 2 0 0mMi':J.± 
3 1 ;v 3 V > ^::*i•t K m^fij^^ l O mMiy.TT'^ S ^ 1 X{i 2 

E^<^-9-*^V' 3 > t ^ r — If o 
[11^:^ 41 ;v 3 V > ic^l" ;i> K m1i/6^ 5 mM^.T'C ab S > 1 Xti 2 IB 

^o^f;w 3 V > t ^ -> r-^o 

[ii^^i 6 ] mm. 1 ~ 4 <7) v^-f tt;6- 1 mem $ tt^ ;v n > ^e- ^ v ^— if 

[0 0 0 1] 



tilE#2 003-3104908 



^#M2 0 0 2-3 2 9 4 2 7 ^ ^->^ : 2/ 

[0 0 0 2] 

•r;V3v>t^v^— If (EC 1.5.3.1) {i. WM^^K'BMB., ^mB.(0^Wi<7) 
10 0 0 3] 

C:<^J;9=SJ-9->=i'>>t^^/^— ^^'f•;^;^JS (#PIBS5 4-5 2 7 8 9 
■f<Z:#^ #^BS6 1-16 2 17 A-^'SM) > ^/n'^'t U ^J^m (J. Bioch 
em. 89, 599 (1981)) . v V h^u fj)Vt'ym (#^BS 5 6-9 2 7 9 0-^^^ 
) , ^/a-F^:hXJg (#PiBS6 0-4 3 3 7 9^<Zrl&) ^ 7-;^n/s-i5r 

(#^¥2-2 6 5 4 7 8-^^#) ^<^IHm5J>^'^lt^^i:*^'^^tfCV^;i)o t 

5- 1 1 5 2 8 l-^<Zr#^ #1¥6 - 1 1 3 8 4 O^^m. #F?i¥8 - 2 3 8 0 
8 7-^^#) o 

[0 0 0 4] 

7f-:^<?)S!i5e<o|^t::iEmil^^i:^Sl^Hi:=^^#'5)^t;65Jgjg$tiTv^^ (EaJ^ 
>ffc^. 2 0, 1 4 4-1 5 2 (1 9 9 1) ^ mWm^. 1 7, 3 3 2-3 3 

7 (1 9 9 4) ) o c:oPB1m*filmt^^i6^^^ i^>^r<o^;^-7'^±if^S•^f;^3 

/i^f;l/3->>t^'>3^— b* (#li¥l 0-2 4 8 5 7 2-^^^) ^r^^L/c^^ 

[0 0 0 5] 
[|IWj^^t<t9i:t^E®] 



|iiliE#2 003-3104908 



^#^2 0 0 2-3 2 9 4 2 7 ^ ^-v^ : 3/ 

[0 0 0 6] 

[0 0 0 7] 

(1) 3 7t:. pH8. om^mr'^.Tm^^fj:<bi,\^^-rM~ijm 

L - yn ij y izmim^ : -f ;v n lt 0 . 7 %mT 
L - y n U > mt^ Kmt : 1 5 0 mMJijl± 

(2) 3 7t:. pH8. 0O?|lJ5g^#Tt?. Tf5OiJ?^<i:^>v^-ftL;5^-:^(0# 

L - ij > tc^t ^f^ffltt : V LT 0 . 5 %mT 
L-ynU >tC^t^Km1i: 2 0 OmMm± 

(3) •f;V3^/^^l:^t^Kmii:6n OmMjy.TT-*^, (l) Xfi (2) 

(4) ^lVavyKMt^Kmm^5mM]ikTX-$>l. (1) Z(i (2) IBtO 

(5) (1) ~ (4) OV^"fti:*Uot;|Ba$tL^-f^V'=i'>>t^'>y— lf04 

(6) (1) ~ (4) m^fiii!)noi,zmi.^fi^^)^^yyt^i/f-'iiit 

(7) (1) ~ (4) (^v^1*tLj6^lot:|am$^t*'9->3'»'t^'>r— (fSr-^.. 
[0 0 0 8] 
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^#112 0 0 2-3 2 9 4 2 7 ^ ^-v^ : 4/ 

10 0 0 91 

^-«<f{i, L-ynU :^lC^^t^Kmti(il 5 OmMm±^ $ftt<(i2 0 0m 
[0 0 10] 

t < « 1 0 mMi^JLT^ Ml-$f i L < Ji 5 mMiillT-^?^So 
10 0 1 1] 

[0 0 121 

2^f&5g-e{iH?flfc tr, 7-;^nA^^- • i;^e-TE 1 8 2 6 

1 0 6 3 7-t) <0^*;l/n5/V^:^'>^-€ (#|§2p2 - 2 6 5 4 7 
, 7-;=^n/N'^^- .xj^tf-TEl 8 2 6 J:i9lififflLf;^^#DNAJ:l5-9-> 



ai8E#2 003-3104908 



^ #®2 0 Q.2-3 2 9 4 2 7 ^ ^-9: 5/ 

3v>t^i>^— lfitfs?-0*SilC^?&t> -eODNAW^mit^^^^L (Jour 
nal of Fermentation and Bioengineering Vol.75 No. 4 pp239-244 (1993) 

iLtissmzLX^^^^ (#li¥6-l 1 3 8 4 0-^^Sl) o T-:^n/N'^^-- 
[00131 

a^OitjElf ^^^t ^ D l^A-^H^^ ^fi^o D N A * Oi^S^^^t 
35::^St tXliy Mk.ifxHM<^^y b (TransformerMutagenesis Kit ; Clonetec 
\M, EXOIII/Mung Bean Deletion Kit I StratageneM, QuickChange Site Direc 
ted Mutagenesis Kit ; StratageneM^ if) i^vMis}^'; My—^M^K 

(pcR) mmmifhfi^o 

[0 0 14] 

^<7)^.(0-fy:^^ VtLX\t. m^it. xvxVtT • (Escheric 
hia col i) ^^^Wl^^ 1 1 -S^I'^l-tipBluescript, pUClS^ t-^^MX § ^ o 

tttt. -eaix-j^, xi/xv liT • 3U- w3iio> x'>xv lir • ^ 

V -C600. X vi i; 1 7 • =1 V -JM109> X'>i U t T • n U -DH5 a Jfc if^ffl 



fflsE#2 003-3104908 



^#M2 0 0 2-3 2 9 4 2 7 ^ ^-9: 6/ 

[0 0 15] 

9i5'h-;^> 7y^Y-:^s n'^vey^^if 

. ^i;'!;^, -^yify. m.^ts:}f(Dmm. #s<7)7^ym> 
lEH-eii^[^Mb^|;53{)^ xi/x v r • =i u -o^'k. itftL<{i 20-42 

Mt#;2>7!i^ i^lCiEft t<(ipH6. 0-9. 0@JStT*^);2.o 
[0 0 16] 

tfz^ :$:|&HjO-9';V3 v>:^^i/r~4f =Sr^^S^*fc LT^^t^m^J^-eib 

tLtf, ^m<r>^'nKmLfz^mmx\ m^^^^m'^^m^^xi^nLxu 

3 V > ^ 1/ 7 f - > > ^ ;v ^ U V > 55? i:*%®*^ilDt ^ i i: t U v^o 
[0 0 17] 

±l3^#tl t -r ;V 3 V y t ^ V :5^— If ^ ^-^tp:^*?^^ '?-<7) f t « tfljffl 
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^ i^M2 0 0 2-3 2 9 4 2 7 ^ ^>-v^: 7/ 

Tm<D^v- YmmttzimmmMm-isaixmrnm^'^mtu mm 

10018] 

;i<Dm^Lxnhfifzmmm. mm. mmm. mmm. ^mmry 

M^j^tlzi:by)vmM. Mi5'nvf^'y7-f-. ^fy^^^w^v^ryy^ 
[0 0 19] 



tiSiE#2 0 0 3-3 1 0 4 9 0 8 



^ #®2 0 0 2-3 2 9 4 2 7 ^ ^-i^ : 8/ 

f^mmiM^^^K^tXi.mmB^(0pEtLXii5. 0~10. o 
[0 0 2 0] 

1 0 0mMh';;^:^m^®^l (pH8. 0) (2 0 0mM "T^Wny iO? 
0. 1% h'J > 

>X-1 0 O^^tf) 

0. 1% 4-7<>^7>i-}£')> 

0. 1% 7xy-;l/ 

2 5U/ml ^;Vt^v^--lf 

t^vr-mms : i : 2 : 2<Dmxm^Lmmmmtio Km 
uimimmm'o. siw^sM^^mmttz^k. mmmo. 0 

5ml^^jJ0L> MStrlij!&$-fr;So 3 7 t-eiEiltc 1 G^^KS^-iirTli^, 0 
. 2 5%SDS7KM2. OmliMlXKBi:W±^^. iO^OSOOnm 

owjt«:M5^t^o mmmmitt>y)Kmii^immmi,zmix. m 

ittlxmifzo 
[0 0 2 1] 

•C^$tL/i9aii<7)^«-r;i'nv>t^v:J^«-Hf(Da^. SA0M2{i. E^iJ 



aiiE#2 0 0 3-3 1 0 4 9 0 8 



^#M2 0 0 2-3 2 9 4 2 7 ^ ^-y: 9/ 

^V»o SAOM2W<^^^#iCOV^T^>WT?^^o 
[0 0 2 2] 

^ife^ 1 "f^l- n i/ > t ^ V ^— tf 0|im7°7 ;^ 5 V(Dm^ 
7-;^ny'N'^^- .x;^t?-TE 1 8 2 6 fi5^->f;vny;/:t^v^— ifoi&^y 
9;^^KpSA0EP3{i^ 7-1 6 3 3 4 1 |B|!cO:^ft iCtJfeo t 

tzo 3^11^^7X5 K(±, PUC 1 8<^v;l/f-^'n-^>^*-9-^ hlc, TE18 
2 6 tf-Srn- Kt^itfS^-^-^M 1 . 7 Kb pOJfA 

DNA©fit=lr^tPo ^0:^«E^J«:K^J^0iS^J#-^2{C. ^ f;^m*@e^J:i>f> 

[0 0 2 3] 

HIM 2 B^^g) ^f jl/ rr y :j- ^ y itfeH^(7)^^# 
«r;V3v:^:^-^->^-'t*jt^^S:^tf||3i7'7X5 Fp S AOEP 3 IB^J 

55 FSrMv^T. QuickChange™ Site-Directed Mutagenesis Kit (ST 

RATAGENES) ^ffiv^T. ^O^n h n-^VicfcT^M^S^j'^^fi^v^ 
> Mi;:^*K^JI:^^LT. iS^Jl=^ 1 12^07^ ^Kie^JO 8 9#iO'; v> 

9;^^K (pSAOMl) i^ntfzo 

pSA0EP3^:. EH^<7)@B^J#^ 4 15^0-^^^ U iJ' V tf- K*3 J: 
^fitif^nm^m') ^ Vt^ K^ffiv^T^ QuickChange™ Site-Directe 
d Mutagenesis Kit (S TR AT AGENEIi) ^Mv^T, ±.%hnm<r>m^\Z 
I "J ^ iB^J#-^ 1 lamo 7 5/ mSE^JO 9 4 # i ^' V > V v > tcft^ $ ti 
fc^^a-9->n^/^;j-^v'^'-^f^n-Kt-5)iL5f^x.7'7;^5 K (pSA0M2 
) ^W^LfZo 

pSA0EP3i:, mm(r>wm^^ 5 Emo-g-^t V a-^? ^ ^ J: 

^J#-^lf3m07 5/mSa^J<^3 2 2#i<^yi;:/:6S7;V¥-^'lCg|^$tLfv:^ 



aSlE#2 003-3 104908 



^#M2 0 0 2-3 2 9 4 2 7 ^ ^-V : 10/ 

^^•r;vnv;/t4rv^--fe*S:3-Kt^amx.7''7X^ K (pSAOMS) ^ 
p S A 0 M 2 i: . WM^<omn^ 6 ^m(D^^t 'Jzfy^^^l't^VisX XJ^^ 

^ ^ ^ KW^ ^ fiti^^m^}\^ 3 > t ^ V t* =1: n - Kt 

mx.-/^;^? K (pSA0M4) ^^flXULfCo 

p SA0M4 t> E^JSO@B»-t3|B«<7)'^fiKt';rf^i5' V:t^Ki5iy^^C: 

v>;t^vr— Kt^amx.T'yT.? K (pSA0M5) ^l^tft/Co 
p S A 0 M 5 t . mWi(Om\^% 7 lem^^-^^ t U t ^ FiS i u^^c: 

#-tlE^or^yi?SB^J<^8 9#SOUv?>':dS7;v^->', 9 4#gO/N'U:^ 
tS^^U 2 1 3#g<7)>fe'j >';6^'7°n 1; >^ 2 5 O^E(D^'')V^ ^ ^^^i^^*;!/ 

K (p SA0M6) =Srfl5lt#L^o 

p s A OM 6 1 . m^m<omnm^ s fBt<^'^^ t u rf ^ ^ v t ^ vis a y^c: 

#-tllB«<07^/^iB^!|O8 9#i(DU v^>:6^r;i'^^>'. 9 4#i^^N*U> 
2 0 4#i0^f-t->75«77^:/. 2 1 3#iO-lr V V^i^T^n V 

>^ 2 5 m^(oif)v^ ^ ym^ir)v^ ^ y\zm.i^^iitz^^m'f)v::ii^ yt^ 

v^— tftrn-Kt^a^X-y^^^^ K (pSA0M7) ^TOtf^o 

p s A0M7 mmmomn^^dtmo^m'} -^^ ^ vt^ Ki3j:t>*i 

#-^ifailt<^7 5yi^@B^J<^8 9#ioV':^:^:6«7;i'^^:^^ 9 4#gcD/N*u v 

^S;rUi/>^ 1 6 6#gc07;^/^•7^>;6-'';i^^^^ 2 0 4#g0^f-t->;i>57 



aiiE#2 003-3104908 



^#02 0 0 2-3 2 9 4 2 7 ^ ^-v : 11/ 

pSAOMS) ^imLfZo 

p s A OM 8 i: > @e^j^o@e»^ 5 um<^^^t rr^^ Vis X 

#-tlE«<^T^/mBe^J<^8 9#gO';v^>:6^7;^^->^ 9 4#g<^^^*U> 

ifi^')^yy. 1 6 6#a(^r;^/^•7^:^:6-''; v>> 2 o 4#@o^^:f^>'*^T 

2 1 3#@0-fe'J>76^'7'ni;y> 2 5 0#@(O^;V^^^>i^^*5J^/W^5 
3 2 2#i<^V>^>#7;V'^->i::fim$tL«Ma^f;V:3vy;t + :/^- 

K (pSA0M9) ^TOt^^io 

[0 0 2 4] 

^■jjl^j 3 Bfr^>Si'y;i/ rt V '> ^— (D^^M 

pSAOMl. pSA0M2. pSA0M3^ pSA0M4. pSA0M5^ 
pSA0M6> pSA0M7. pSA0M8> ^ S (O^'^^^^-fy 7. 

5 i^-e^i/iV trni;-- JMl 0 90n>tfT> h-b^V=£:5^®K^t, 

4 0 OmKOTerrific broth*2LW^P7^>!>nti^'^t> 1 2 1 'C> 2 0 
^^t- b V-y«:firv\ tfe?^«^lim^mt7^:T> evU 1 0 0 // 1 
/m I \Ztj:h i ^ «iPtfCo :^<onm' 1 0 0 /£ 1 /m 1 (^TV^v^V 
tfLB^«W3 or. 1 6^^^^«Lfcxi/xUt7=nj-JMl 0 9(p 
SAOMl)<7)^«?S=^5inl^ffit. 3 0r-e2 0 t^io ^ 

l^fz^m^. 5U/ml-C$>oyJ:o 
±|2m#^3t^L>:9-^t^J:^*BU 2 OmMWmM®?^ (pH7. 5) l^Si 

=Sr^TV\ 2 0mM';>m^«?£ (pH7. 5) -e^^U/cm^ DEAE-fe77n 
-;^CL-6B (7W^A/M:^-^J-^XVJ^^) , Ht^ifj^Oiai^^^^SI'ffl 
MU lim^#^p°p^#7to if1imiYi^hfifz^.^u^t^ SDS-PAGEfiU 

^c^5^Jm-'&^^'>K=S:^tf^o ck^^m^^saomi ti^^iSt^co 
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#M2 002-329427 



^-y : 12/ 



pSA0M2> pSAOMS^ pSA0M4^ pSA0M5^ pSA0M6. 
pSA0M7, pSAOMSx p S A0M9<0#a*mx.y9;^^ MCi^xv 

x';i;73';-jMio9 mmm'<:>\'>x ±mm tmKi xmm^ 

^SimnifZonhfifzmnnSi,itfi^fiSA0M2. SAOMS. sao 
M4^ SA0M5^ SA0M6^ SA0M7. SA0M8. SA0M9ti^i&L 

[0 0 2 5] 

itWl m^Mi^lV =7 V > ^ -> 
JfcWiitT. pSA0EP3i:J;-5.xvxVb73V-JMl 0 9fmfell 

[0 0 2 6] 

^1M4 5$:«-y J y > 1 4 V r-^(Dmm 

^SHf;V3i/:/t^^>r-m yni;>tc*|-tl.E£>tt;6S0. 7%mT^ 
<{±L-7'n'; >'t;^t<i>Kmjt{il 5 0mMJ^±Oi!'^5i < t ^v^-rti>^^-:^S: 

[0 0 2 71 
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^#M2 002-329427 ^ ^-v : 13/ 







mm 


Kmm (L- 
7 a U ) 


KmfS 


p S AOM 1 


K 8 9 R 


Q 7 0 % 


15 1 niM 


3 . 4 mM 


PSA0M2 


V9 4G 


0 . 1 5 % 


2 I 4mM 


4. ImM 


PSA0M3 


K 3 2 2 R 


0 . 4 2 % 


1 2 2mM 


4. 7mM 


PSA0M4 


V9 4G, E250Q 


0 . 5 8 % 


2 I 3niM 


3. 4mM 


p S AOM5 


V9 4(}. E2 5 OQ. 
K8 9R 


0 . 5 5 % 


19 8 tnM 


3. 3mM 


pSAOM6 


K8 9R. V9 4G. 
S213P. E250Q 


0. SA% 


2 I 0 mM 


3 . 5 mM 


pSAOM? 


K8 9R, V9 4G, 

M2 0 4A. S2 I 3P. K 

2 5 0 Q 


0. 4 1% 


2 0 3 mM 


3. 4mM 


• PSA0M8 


K8 9R, V9 4G, 
N I 6 OK. M2 0 4A, 
S2 1 3P. E2 5 OQ 


0. 4 1% 


2 0 5 mM 


3. 4mM 


PSAOM9 


K89R. V94G, 
Nl 6 6K. M2 0 4A, 
S2 1 3P. E2 5 0Q. 
K3 2 2R 


0. 2 8% 


2 0 2 mM 


4. 4mM 






0. 85% 


1 4 2mM 


3. 4mM 



[0 0 2 8] 

=-ymWM\z.mtLfzn<^'f^ V t/co 1 0 U/m 1 

'yyt^v^-^ (^Sfe^?!l3^J:TO^^^l-e^^L3t^<^) > lmMxf-l/> 
vr ^ ^'EI^^-tK^- t h A, 5 0 mMMCi- h V A^ 0 . 1 % (W/ 

V) h'jh>x-ioo. 0. 0 2% (w/v) 4-7^yT>^e';y. 0. 
0 2% (W/v) Toos muwrn^'^m . 10 0\]/m\^l^7^=-y 

7 5 Kny— (m#JlSii; CNH-2 1 1) > 5 0 U/m 1 ^V7^V7 

t Kn^— (m#l5^; CRH-2 2 l) . l OU/m i 
— b* PEO-3 0 Dt-^tfS OmMP I PES-NaOH^« 

(pH7. 5) 3 0 0 fi HZ, 5mg/d 1 ^V7f-->7K^?Stl 0;/ 1 SrJnx. 
3 7t:-^5^PISB$-^^ 5 4 6 nmO«Jg^'fk«rHITACHI 7 06 

om^n^^mm^^^rm^Lfzo ttz. ^v7f-->7ic«o<t^')i^i o 

Omg/d 1 L-T'nU^TK^TK^fflv^-C. ±iai:m<7)^{'^'eME^'fbt«iJ 



tiiE«lt2 003-3104908 



^#M2 0 0 2-3 2 9 4 2 7 ^ ^-v^: 14/ 

BMM(^^m\: (%) J:f)*ie)fv:o 'e<Dfg«=l:^2 tc^to ^2 ^^*9fiJ-l> J: ^ 
[0 0 2 9] 

[^2] 







7 □ 'J yi^mBL 


pSAOMl 


K8 9 R 


5. 796 


p S A0M2 


V9 4G 


O CO/ 

3 . D % 


PSA0M3. 


K 3 2 2 R 


3. 5% 


PSA0M4 


y 9 4G. E2 5 OQ 


3. 8% 


pSAOMB 


V9 40. E2 5 OQ. 
K8 9R 


3. 5% 


p S AOM6 


K8 9R. V9 4G. 
S 2 1 3 P. E2 5 OQ 


3. 4% 


pSAOM? 


K8 9R. V9 4G. 

M2 0 4 A. S 2 1 3 P. E 

2 5 OQ 


3. 2% 


p S A0M8 


K8 9R, V9 4G. 

K 1 (3 6K. M2 0 4 A, 
S213P. E250Q 


3. 3% 


PSA0M9 


K89R. V94G. 
N 1 (i 6K. M2 0 4A. 
S 2 1 3 P. E2 5 OQ. 
K 3 2 2 R 


1. 9% 






7. 2% 



[0 0 3 0] 

ym^^izmjiE>Lfzm<7)'fu v t^c:o i o u/m i -t^^ v 

7 5 >Eg|^^-7K^>:^ t YV^-l^. 5 0 mMm^fht h U A, 0 . 1 % (W/ V 
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^#^2 002-329427 ^ ^-v^ : 15/ 

) >'Jh:^X-1 0 0. 0. 0 2% (W/V) A-7^y7>i-}d^)y. 0. 0 

2% (W/V) Toos mcit^^mu) . soij/mi^iyn-yr^i^ 

7tKn9— fe* CRH-2 2 1) ^ 1 0 U/m 1 ^;V^^'>r-^f 

PEO-3 0 D^r-^tf 5 OmMP I P E S -N a 0 Hli^?iK (p 
H7. 5) 3 0 0// UC, 5mg/d 1 iJ'l'T^VTK^fai 1 =JrjbPx.-C. 3 
7t:'e5^^a^:'$■fr^ 5 4 6 nm<^^5fe]tlS<fcS:HITACHI 7 0 6 0ai 
ill^l^f^ft^rfflv^TSiJ^L/io V7f-V7XM<^f^t>f) ICl 0 Omg/ 

nit (%) J:>)*i6fwo -e<^^*t^3i::^to ^3*-f>ifiJ^ i-^ tc. 
lO 0 3 1] 

lO 0 3 21 
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mm2 002-329427 



^-i^ : 16/ 



1^3] 







-/u 'J >wm 


pSAOMl 


K8 9R 


5. 3% 


n *5 AOM 9 

IJ \J t\ W IVl £i 


V 5/ 't VJ 


3 . 1% 


PS AOM 3 


K3 2 2 R 


3. 2% 


PSAOM4 


V9 4G. E250Q 


3. 0% 


PSAOM5 


V94G. E250Q, 
K8 9R 


3. 4% 


PSA0M6 


K89R, V94G. 
S 2 1 3P. E2 5 OQ 


3. 1% 


pSAOM? 


K8 9R. V9 4G. 

M2 0 4A, S 2 I 3 P, li 

2 5 0 Q 


2. 9% 


pSAOMS 


K89R. V94G. 

N 1 « 6K, M2 0 4A. 
S213P. E250Q 


3. 1% 
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<213> T-;^ny?^'^- . i:^tf-(Arthrobacter SP.) TE1826 
<400> 1 

Met Ser He Lys Lys Asp Tyr Asp Val He Val Val Gly Ala Gly Ser 
15 10 15 

Met Gly Met Ala Ala Gly Tyr Tyr Leu Ser Lys Gin Gly Val Lys Thr 
20 25 30 

Leu Leu Val Asp Ser Phe His Pro Pro His Thr Asn Gly Ser His His 
35 40 45 

Gly Asp Thr Arg He. He Arg His Ala Tyr Gly Glu Gly Arg Glu Tyr 
50 55 60 

Val Pro Phe Ala Leu Arg Ala Gin Glu Leu Trp Tyr Glu Leu Glu Lys 
65 70 75 80 

Glu Thr His His Lys He Phe Thr Lys Tlir Gly Val Leu Val Phe Gly 
85 90 95 

Pro Lys Gly Glu Ala Pro Phe Val Ala Glu Thr Met Glu Ala Ala Lys 
100 105 110 

Glu His Ser Leu Asp Val Asp Leu Leu Glu Gly Ser Glu He Asn Lys 
115 120 125 

Arg Trp Pro Gly Val Thr Val Pro Glu Asn Tyr Asn Ala He Phe Glu 
130 135 140 
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Lys Asn Ser Gly Val Leu Phe Ser Glu Asn Cys He Arg Ala Tyr Arg 
145 150 155 160 

Glu Leu Ala Glu Ala Asn Gly Ala Lys Val Leu Thr Tyr Thr Pro Val 
165 170 175 

Glu Asp Phe Glu He Ala Glu Asp Phe Val Lys He Gin Thr Ala Tyr 
180 185 190 

Gly Ser Phe Thr Ala Ser Lys Leu He Val Ser Met Gly Ala Trp Asn 
195 200 205 

Ser Lys Leu Leu Ser Lys Leu Asn He Glu He Pro Leu Gin Pro Tyr 
210 215 220 

Arg Gin Val Val Gly Phe Phe Glu Cys Asp Glu Lys Lys Tyr Ser Asn 
225 230 235 240 

Thr His Gly Tyr Pro Ala Phe Met Val Glu Val Pro Ihr Gly He Tyr 
245 250 255 

Tyr Gly Phe Pro Ser Phe Gly tily Cys Gly Leu Lys He Gly Tyr His 
260 265 270 

Thr Tyr Gly Gin Lys He Asp Pro Asp Thr He Asn Arg Glu Phe Gly 
275 280 285 



He Tyr Pro Glu Asp Glu Gly Asn He Arg Lys Phe Leu Glu Thr Tyr 
290 295 300 
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Met Pro Gly Ala Hit Gly Glu Leu Lys Ser Gly Ala Val Cys Met Tyr 
305 310 315 320 

Thr Lys Thr Pro Asp Glu His Phe Val He Asp Leu His Pro Gin Phe 
325 330 335 

Ser Asn Val Ala He Ala Ala Gly Phe Ser Gly His Gly Phe Lys Phe 
340 345 350 

Ser Ser Val Val Gly Glu Thr Leu Ser Gin Leu Ala Val Thr Gly Lys 

355 360 365 

Thr Glu His Asp He Ser He Phe Ser He Asn Arg Pro Ala Leu Lys 
370 375 380 

Gin Lys Glu Thr He 
385 

<210> 2 
<211> 1167 
<212> DMA 

<213> r-TsU/^^r^- • x;^e-(Arthrobacter SP.) TE1826 
<400> 2 

atg agt att aaa aaa gat tat gat gta att gtg gtt ggc get ^t tec 48 
Met Ser He Lys Lys Asp Tyr Asp Val He Val Val Gly Ala Gly Ser 
15 10 15 

atg gga atg gca get ggg tac tat etg tet aaa eaa ^t gtt aaa aca 96 

tfiiE#2 003-3104908 
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Met Gly Met Ala Ala Gly Tyr Tyr Leu Ser Lys Gin Gly Val Lys Thr 
20 25 30 



eta ttg gta gat tea ttt cat cct ecc cat aca aat ggc age cat cat 
4 

Leu Leu Val Asp Ser Phe His Pro Pro His Thr Asn Gly Ser His His 
35 40 45 



14 



^c gat aca egg ate att egt cac gca tat ^c gaa gga aga gag tat 
2 

Gly Asp Thr Arg He He Arg His Ala Tyr Gly Glu Gly Arg Glu Tyr 
50 55 60 



19 



gta ccg ttt gcc ttg aga gea caa gag tta tgg tat gaa tta gaa aag 24 
0 

Val Pro Phe Ala Leu Arg Ala Gin Glu Leu Trp Tyr Glu Leu Glu Lys 
65 70 75 80 



gag act eat eat aaa ata ttt aca aaa aca ^t gta etc gtt ttt ggt 
8 

Glu Thr His His Lys He Phe Thr Lys Thr Gly Val Leu Val Phe Gly 
85 90 95 



28 



cct aaa gga gaa get cct ttc gtt gee gaa aca atg gaa gee gca aag 
6 

Pro Lys Gly Glu Ala Pro Phe Val Ala Glu Thr Met Glu Ala Ala Lys 
100 105 110 



33 



gaa cat tea tta gat gtt gat tta eta gaa gga agt gaa ata aat aag 38 
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4 

Glu His Ser Leu Asp Val Asp Leu Leu Glu Gly Ser Glu He Asn Lys 
115 120 125 

cgt tgg cca gta acg gtt cct gag aat tat aat get att ttt gaa 43 
2 

Arg Trp Pro Gly Val Thr Val Pro Glu Asn Tyr Asn Ala He Phe Glu 
130 135 140 

aaa aat tct ggt gtc tta ttt agt gaa aat tgt att cgc get tac egt 48 
0 

Lys Asn Ser Gly Val Leu Phe Ser Glu Asn Cys lie Arg Ala Tyr Arg 

145 150 155 160 

gaa ttg gcg gaa gca aat ggt gcg aaa gtt eta acg tac aca cce gtt 52 
8 

Glu Leu Ala Glu Ala Asn Gly Ala Lys Val Leu Thr Tyr Thr Pro Val 
165 170 175 

gaa gat tte gag att gee gag gae tte gtc aaa ate caa ace gee tat 57 
6 

Glu Asp Phe Glu He Ala Glu Asp Phe Val Lys He Gin Thr Ala Tyr 
180 185 190 

^c tec ttt aca gee agt aaa tta att gtt age atg gge get t^ aat 62 
4 

Gly Ser Phe Thr Ala Ser Lys Leu He Val Ser Met Gly Ala Trp Asn 
195 200 205 
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age aaa ctg eta tea aaa tta aat att gaa ate eea ttg eag eca tac 
2 

Ser Lys Leu Leu Ser Lys Leu Asn He Glu He Pro Leu Gin Pro Tyr 
210 215 220 



67 



cgt eaa gtt gte gga ttc ttc gaa tgt gat gaa aaa aaa tat age aat 
0 

Arg Gin Val Val Gly Phe Phe Glu Cys Asp Glu Lys Lys Tyr Ser Asn 
225 230 235 240 



72 



aea eat ggt tat eeg gcg tte atg gte gaa gte eea act ggc ate tat 
8 

Thr His Gly Tyr Pro Ala Phe Met Val Glu Val Pro Thr Gly He Tyr 
245 250 255 



76 



tac gga ttt cca age ttc ggc ^e tge ggc ttg aaa ata ggc tat eat 
6 

Tyr Gly Phe Pro Ser Phe Gly Gly Cys Gly Leu Lys He Gly Tyr His 
260 265 270 



81 



aeg tat ggt eaa aaa ate gat eea gat aeg att aat egt gaa ttt ^t 
4 

Thr Tyr Gly Gin Lys He Asp Pro Asp Thr He Asn Arg Glu Phe Gly 
275 280 285 



86 



att tae eeg gag gat gaa ggg aat att ege aaa tte etg gaa aea tat 
2 

He Tyr Pro Glu Asp Glu Gly Asn He Arg Lys Phe Leu Glu Thr Tyr 
290 295 300 



91 
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^^v: 23/ 



atg ccg gga gca acc ggc gaa tta aaa agt ggg gca gtt tgc atg tac 
0 

Met Pro Gly Ala Thr Gly Glu Leu Lys Ser Giy Ala Val Cys Met Tyr 
305 310 315 320 



96 



aca aaa aca cct gat gag cat ttc gtg att gat tta cat cct caa ttc 100 
8 

Thr Lys Thr Pro Asp Glu His Phe Val He Asp Leu His Pro Gin Phe 
325 330 335 

teg aat gtc gcg att gca gcc gga ttc tec gga cat ggg ttt aaa ttc 105 
6 

Ser Asn Val Ala He Ala Ala Gly Phe Ser Gly His Gly Phe Lys Phe 
340 345 350 

tea age gta gtt ggt gaa aca tta agt caa tta get gta acc ggt aaa 110 
4 

Ser Ser Val Val Gly Glu Thr Leu Ser Gin Leu Ala Val Thr Gly Lys 
355 360 365 

aca gaa cac gat att tec ate ttt tea ate aat cge cct get tta aaa 115 
2 

Thr Glu His Asp He Ser He Phe Ser He Asn Arg Pro Ala Leu Lys 
370 375 380 



caa aaa gaa acg att 
7 

Gin Lys Glu Thr He 



116 
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385 



<210> 3 
<211> 38 
<212> DNA 

<213> artificial sequence 
<400> 3 

gactcatcat aaaatattta caagaacagg tgtactcg 38 

<210> 4 
<211> 36 
<212> DNA 

<213> artificial sequence 
<400> 4 

caaaaacagg tgtactcggt tttggtccta aaggag 36 

<210> 5 
<211> 37 
<212> DNA 

<213> artificial sequence 
<400> 5 

gtttgcatgt acacaagaac acctgatgag catttcg 37 

<210> 6 
<211> 33 
<212> DNA 

<213> artificial sequence 
<400> 6 

ccggcgttca tggtccaggt cccaactggc ate 33 
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<210> 7 
<211> 
<212> DNA 

<213> artificial sequence 
<400> 7 

gaatagcaaa ctgctaccaa aattaaatat tgaaatcc 38 

<210> 8 
<211> 
<212> DNA 

<213> artificial sequence 
<400> 8 

CCAGTAAATT AATTGHAGC GCGGGCGCTT GGAATAG 37 

<210> 9 
<211> 
<212> DNA 

<213> artificial sequence 

<400> 9 

GAATTGGCGG AAGCAAAAGG TGCGAAAGTT CTAACXJ 36 
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